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SHOTSHELL WITH SHOT PELLETS HAVING
MULTIPLE SHAPES

FIELD OF THE INVENTION

This invention relates generally to the field of shotshells,
and more particularly to a shotshell having fill comprising
pellets of varying shape.

BACKGROUND OF THE INVENTION

Shotshells are well known 1n the art, and are available 1n
many different configurations. Shotshells are typically filled
with shot of a uniform size, classified according to the nomi-
nal diameter of the shot. Standard sizes have developed, for
example ranging from BBB (0.19" dia) to 3 (0.14" dia) to 9
(0.08" dia), as would be recognized by a person of ordinary
skill 1n the art.

The shot size can be selected according to the specifics of
the target. For example, when hunting upland game, such as
pheasants and grouse, at closer ranges, shotshells having a
smaller shot can be desirable to achieve a greater shot spread.
When hunting waterfow] at longer ranges, larger shot can be
desirable, which can achieve a narrower shot spread and carry
more energy to the target.

The shot spread and pattern density are often used to evalu-
ate shotshells. Prior art shotshells tend to create shot patterns
that are not evenly dispersed, for example having a higher
density than necessary at the core of the pattern while exhib-
iting too light a density to be effective in the remaining areas
ol the shot pattern located outside the core.

There remains a need for shotshells that exhibit a more
consistent and effective pattern density across a greater area.

All US patents and applications and all other published
documents mentioned anywhere in this application are incor-
porated herein by reference 1n their entirety.

Without limiting the scope of the invention a brief sum-
mary of some of the claimed embodiments of the invention 1s
set forth below. Additional details of the summarized embodi-
ments of the invention and/or additional embodiments of the
invention may be found in the Detailed Description of the
Invention below.

A brief abstract of the technical disclosure 1n the specifi-
cation 1s provided as well only for the purposes of complying
with 37 C.F.R. 1.72. The abstract1s not intended to be used for

interpreting the scope of the claims.

BRIEF SUMMARY OF THE INVENTION

In at least one embodiment, a shotshell comprises a casing,
defining an 1nternal chamber, a plurality of first shot pellets
within the internal chamber and a plurality of second shot
pellets within the internal chamber. The first shot pellets
comprise a first shape and the second shot pellets comprise a
second shape that 1s different from the first shape.

In some embodiments, the second shot pellets have a
higher drag coetlicient than the first shot pellets.

In some embodiments, the second shot pellets are non-
spherical. In some embodiments, both the first and second
shot pellets are non-spherical.

These and other embodiments which characterize the
invention are pointed out with particularity in the claims
annexed hereto and forming a part hereol. However, for a
better understanding of the invention, its advantages and
objectives obtained by its use, reference can be made to the
drawings which form a further part hereot and the accompa-
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2

nying descriptive matter, in which there are illustrated and
described various embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross-sectional view of an embodiment of a
shotshell.

FIG. 2 shows an embodiment of a shaped shotpellet foruse
in a shotshell.

FIG. 3 compares the spread pattern of spherical shot (see
26a) and an embodiment of shaped shot (see 265).

FIG. 4 shows another embodiment of a shaped shot pellet.

FIG. 5 shows another embodiment of a shaped shot pellet.

FIG. 6 shows a cross-sectional view of another embodi-
ment of a shotshell.

FIG. 7 shows a cross-sectional view of another embodi-
ment of a shotshell.

FIG. 8 shows a cross-sectional view of another embodi-
ment of a shotshell.

DETAILED DESCRIPTION OF THE INVENTION

While this mvention may be embodied in many forms,
there are described in detail herein specific embodiments of
the mvention. This description 1s an exemplification of the
principles of the invention and 1s not intended to limit the
invention to the particular embodiments illustrated.

For the purposes of this disclosure, like reference numerals
in the figures shall refer to like features unless otherwise
indicated.

FI1G. 1 shows an embodiment of an inventive shotshell 10,
comprising a casing 12 defining an internal chamber 14. The
shotshell 10 also includes propellant 16 and a primer 18.

The mternal chamber 14 1s filled with shot pellets 40
including a plurality of first shot pellets 42 and a plurality of
second shot pellets 48. Desirably, the first shot pellets 42
comprise a shape that 1s different from the shape of the second
shot pellets 48. For example, the three-dimensional geomet-
ric shape can be different. Desirably, the drag coefficient of
the second shot pellets 48 1s greater than the drag coetficient
of the first shot pellets 42. This causes the second shot pellets
48 to tumble and spread more than the first shot pellets 42.

The first shot pellets 42 are of any suitable shape, and 1n
some embodiments are ordinary shot having a spherical
shape. In some embodiments, the first shot pellets 42 can be
non-spherical. All of the shot pellets 40 within the plurality of
first shot pellets 42 are desirably uniform in shape and design.

The second shot pellets 48 can be any suitable shape that 1s
geometrically different from the first shot pellets 42. Prefer-
ably, the second shot pellets 48 are non-spherical. All of the
shot pellets 40 within the plurality of second shot pellets 48
are uniform in shape and design. In some embodiments, a
cross-sectional shape of a first shot pellet 42 1s different from
a cross-sectional shape of a second shot pellet 48.

FIG. 2 shows an embodiment of a second shot pellet 48. In
some embodiments, a second shot pellet 48 comprises a body
portion 52 and a raised ridge 54 that extends around the body
portion 52. In some embodiments, a second shot pellet 48
comprises a first flat portion 56 and a second flat portion 58
that meet at an angle 60. In some embodiments, a second shot
pellet 48 comprises araised edge 62 that can be sharp. In some
embodiments, a second shot pellet 48 comprises surface fea-
tures that create a greater amount of drag when compared to
the first shot pellet 42. In some embodiments, a second shot
pellet 48 has a shape that will tumble 1n the air, such that its
elfective drag coelficient will change as 1t tumbles.
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The surface features of the second shot pellet 48 serve
multiple purposes. First, the added drag causes the second
shot pellets 48 to Spread more quickly and more unlformly
when compared to prior art spherical shot of the same size.
Also, raised edges 62 can cut into a target and be more
effective than prior art shot.

FIG. 3 illustrates an example of increased spread when
using the second shot pellets 48. Referring to FI1G. 1, 1t should
be noted that the shell chamber 14 comprises a front portion
24 and a rear portion 26. When a single type of shot 1s used,
for example 11 the front 24 and a rear 26 portions were both
filled with the first shot pellets 42, shot located 1n the front
portion 24 1s expected to spread more, as indicated by cone
24a 1n F1G. 3. Shot located 1n the rear portion 26 1s expected
to spread less, as indicated by cone 26a in FI1G. 3. The average
result 1s a high shot density in the core of the shot pattern and
lower density towards the outer periphery.

When the rear portion 26 1s filled with the second shot
pellets 48, the increased spread of the second shot pellets 48
lessens shot density in the core and increases density toward
the outer periphery, as indicated by cone 265. Thus, the shot
density in the core 1s decreased somewhat while still being
lethal, while the shot density in the periphery 1s increased to
more desirable levels, increasing the effective lethal diameter
of the shot.

In some embodiments, the rear portion 26 (see FIG. 1) can
be filled with second shot pellets 48 to comprise 40% of the
load. The front portion 24 can be filled with first shot pellets
42 to comprise the remaining 60% of the load. Shells of this
nature were tested as indicated below. While these percent-
ages refer to weight, they could alternatively refer to volume.

An embodiment of a test shell having 40% second shot
pellets 48 loaded toward the rear of the shell and 60% first
shot pellets 42 loaded toward the front of the shell was com-
pared to a control shell loaded with 100% spherical shot of
similar size. The test measured shot pattern density using a 30
inch diameter target at 40 yards. Shot density for the 15 inch
diameter core of the target was also calculated, and the core
density was compared to the overall density. The control shell
exhibited a higher concentration of hits 1n the core, and the
pattern density 1n the core area was approximately 1.5 times
the overall density. The test shell exhibited a lower concen-
tration of hits 1n the core, and the pattern density 1n the core
was approximately 1.2 times the overall density. Thus, the test
shell exhibited a lower core density and a more unmiform shot
spread across the overall target.

In some embodiments, the second shot pellets 48 comprise
shapes that are ordinarily formed during the process of mak-
ing spherical shot. For example, at least one process exists
where the second shot pellets 48 1llustrated 1n FIG. 2 com-
prise a preliminary shot shape that 1s ground to form a spheri-
cal shape. By using these preliminary shapes as the second
shot pellets 48, the imventive shotshells 10 also provide an
economic advantage over prior art shells, as the number of
steps required to manufacture the second shot pellets 48 1s
reduced.

FIG. 4 shows another embodiment for the second shot
pellets 48. In some embodiments, the second shot pellets 48
comprise a cylindrical portion 66.

FIG. 5 shows another embodiment for the second shot
pellets 48. In some embodiments, the second shot pellets 48
comprise one or more grooves 68.

Other embodiments of shaped shot pellets can comprise
any suitable shape. For example, 1n various embodiments a
pellet can comprise an oval/football shape, a teardrop shape,
a square/rectangular/box shape, or any other suitable varia-
tion.
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Although the shaped shot pellets discussed herein are gen-
erally reterred to as the second shot pellets 48, 1t should be
noted that any of the shaped pellets could also be used as the
first shot pellets 42. For example, FIG. 6 shows an embodi-
ment where both the first shot pellets 42 and the second shot
pellets 48 are non-spherical.

FIG. 6 shows an embodiment of a shotshell 10 wherein the
first shot pellets 42 and the second shot pellets 48 are grouped
in layers that alternate along the length of the shotshell 10.
FIG. 6 illustrates six total layers comprising three layers of
first shot pellets 42 and three layers of second shot pellets 48.
Various embodiments of a shotshell 10 can comprise any
suitable number of layers. For example, FIG. 1 illustrates a
total of two layers, one of each type of pellet 42, 48. The
invention also comprises odd numbers of layers, such as
three, five or seven layers total. For example, 1n a three layer
embodiment, a shotshell 10 can comprise a layer of second
shot pellets 48 at the rear of the chamber 14, a layer of first
shot pellets 42 1n a central portion of the chamber 14, and
another layer of second shot pellets 48 at the front of the
chamber 14.

FI1G. 7 shows another embodiment of a shotshell 10,
wherein the first shot pellets 42 and the second shot pellets 48
are radially separated. The second shot pellets 48 occupy the
radial core of the chamber 14 and comprise a column that
extends along the length of the shotshell 10. The first shot
pellets 42 occupy the remaining portion of the chamber 14,
comprising a tubular shape that extends around the column of
second shot pellets 48.

FIG. 8 shows another embodiment of a shotshell 10
wherein first shot pellets 42 and second shot pellets 48 are
randomly distributed throughout the chamber 14. This
embodiment still produces a desirable shot spread, as the
second shot pellets 48 will spread more than spherical shot.

In other embodiments wherein first shot pellets 42 and
second shot pellets 48 are distributed together 1n the chamber
14, first shot pellets 42 and second shot pellets 48 can be
evenly mixed.

In some embodiments, the second shot pellets 48 can be
loaded 1n the front of the chamber 14. For example, when
hunting upland game such as grouse and pheasants, a large
spread as soon as possible 1s desirable. By placing the second
shot pellets 48 at the front of the chamber 14, the 1imitial spread
of the shot 1s increased.

In some embodiments, various wads can be used to sepa-
rate the first shot pellets 42 and second shot pellets 48. For
example, a wad can include a plurality of chambers, and
different types of shot can be placed 1n the various chambers.

The first shot pellets 42 and second shot pellets 48 can be
combined using any suitable relative quantity. In some
embodiments, first shot pellets 42 can comprise 50% of the
shot load, and second shot pellets 48 can comprise 50% of the
shot load. Other quantities can be used, such as 60/40, 70/30,
etc. Various embodiments can utilize more first shot pellets 42
than second shot pellets 48, or more second shot pellets 48
than first shot pellets 42.

In some embodiments, the first shot pellets 42 comprise the
same size shot as the second shot pellets 48. In some embodi-
ments, the first shot pellets 42 can be of a first size and the
second shot pellets 48 can be of a second size different from
the first size, for example being larger or smaller. The specific
s1zes can be adjusted to create the desired shot spread and
density patterns. U.S. Pat. No. 4,760,793, incorporated herein
by reference 1n its entirety, discusses combining multiple
s1zes of spherical shot.

In some embodiments, the first shot pellets 42 comprise the
same density shot as the second shot pellets 48. In some
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embodiments, the first shot pellets 42 can be of a first density
and the second shot pellets 48 can be of a second density
different from the first density, for example being greater or
lesser. The specific densities can be adjusted to create the
desired shot spread and density patterns. U.S. Pat. No. 6,202,
561, incorporated herein by reference 1n 1ts entirety, discusses
combining multiple densities of spherical shot.

In some embodiments, the first shot pellets 42 comprise a
s1ze that 1s different from the size of the second shot pellets
48, and a density that 1s different from the density of the
second shot pellets 48.

In some embodiments, additional shaped shot pellets can
be used. For example, first shot pellets 42 can comprise a first
shape, second shot pellets 48 can comprise a second shape,
and third shot pellets (not shown) can comprise a third shape.
Any suitable number of various shapes can be used within an
inventive shotshell 10.

The above disclosure 1s mtended to be 1llustrative and not
exhaustive. This description will suggest many variations and
alternatives to one of ordinary skill in thus field of art. All these
alternatives and variations are intended to be included within
the scope of the claims where the term “comprising” means
“including, but not limited to”. Those familiar with the art
may recognize other equivalents to the specific embodiments
described herein which equivalents are also intended to be
encompassed by the claims.

Further, the particular features presented in the dependent
claims can be combined with each other in other manners
within the scope of the invention such that the invention
should be recognized as also specifically directed to other
embodiments having any other possible combination of the
teatures ol the dependent claims. For instance, for purposes of
claim publication, any dependent claim which follows should
be taken as alternatively written 1n a multiple dependent form
from all prior claims which possess all antecedents refer-
enced 1n such dependent claim 1f such multiple dependent
format 1s an accepted format within the jurisdiction (e.g. each
claim depending directly from claim 1 should be alternatively
taken as depending from all previous claims). In jurisdictions
where multiple dependent claim formats are restricted, the
following dependent claims should each be also taken as
alternatively written 1n each singly dependent claim format
which creates a dependency from a prior antecedent-possess-
ing claim other than the specific claim listed 1n such depen-
dent claim below.

This completes the description of the preferred and alter-
nate embodiments of the invention. Those skilled in the art
may recognize other equivalents to the specific embodiment
described herein which equivalents are intended to be encom-
passed by the claims attached hereto.

What 1s claimed 1s:

1. A shotshell comprising:

a casing defining an internal chamber;

a plurality of first shot pellets within the internal chamber,

said first shot pellets comprising a first shape; and

a plurality of second shot pellets within the internal cham-

ber, said second shot pellets comprising a second shape
that 1s different from the first shape, said second shape
comprising a raised ridge and flat opposed end portions,
a cross-section taken through said raised ridge having a
circular shape, said second shape being symmetric
across said cross-section.
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2. The shotshell of claim 1, wherein a drag coellicient of a
second shot pellet 1s greater than a drag coelficient of a first
shot pellet.

3. The shotshell of claim 1, wherein said cross-section
defines a largest diameter of said second shape.

4. The shotshell of claim 3, wherein said first shot pellets
are spherical.

5. The shotshell of claim 1, wherein said first shot pellets
are non-spherical.

6. The shotshell of claim 1, wherein said second shot pel-
lets comprise a sharp edge.

7. The shotshell of claim 1, wherein said second shot pel-
lets comprise a cylindrical portion.

8. The shotshell of claim 1, wherein said raised ridge com-
prises first and second flat portions.

9. The shotshell of claim 1, wherein said second shot pel-
lets are asymmetric across at least one axis.

10. The shotshell of claim 1, wherein said first shot pellets

comprise 60% of the shot load and said second shot pellets
comprise 40% of the shot load.

11. The shotshell of claim 1, wherein said first shot pellets
are grouped toward the front of the internal chamber and said
second shot pellets are grouped toward the rear of the internal
chamber.

12. The shotshell of claim 1, wherein said first shot pellets
are grouped toward the rear of the internal chamber and said
second shot pellets are grouped toward the front of the inter-
nal chamber.

13. The shotshell of claim 1, wherein said first and second
shot pellets are evenly distributed throughout the internal
chamber.

14. The shotshell of claim 1, wherein said first and second
shot pellets are non-toxic.

15. The shotshell of claim 1, wherein said first and second
shot pellets comprise steel.

16. The shotshell of claim 1, comprising layers of first shot
pellets and second shot pellets.

17. The shotshell of claim 1, wherein the first shot pellets
and second shot pellets are commingled within said internal
chamber.

18. The shotshell of claim 1, wherein the first shot pellets
are radially separated from the second shot pellets.

19. The shotshell of claim 1, wherein said second shot
pellets comprise a single raised ridge.

20. The shotshell of claim 1, wherein said raised ridge
consists of first and second flat portions.

21. The shotshell of claim 1, wherein said second shot
pellets spread more than said first shot pellets when the shot-

shell 1s fired.
22. A shotshell comprising:
a casing defining an internal chamber;

a plurality of first shot pellets within the internal chamber,
said first shot pellets comprising a first shape; and

a plurality of second shot pellets within the internal cham-
ber, each second shot pellet comprising a non-spherical
shape having a raised ridge and flat opposed end por-
tions, wherein a cross-section of said second shot pellet
taken through said raised ridge 1s circular.
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